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ohn S. Ikonomidis (Charleston, SC). I congratulate Dr Della
orte for an outstanding study, which showed temporospatial
hanges in extracellular proteins, vascular smooth muscle density,
nd indexes of apoptosis in normal or aneurysmal ascending aortic
pecimens taken from patients with normal or stenotic BAVs or
AVs.
In particular, and in keeping with previous studies from this
roup, extracellular matrix protein changes were particularly im-
ortant in the convexity of aneurysmal ascending aorta associated
ith BAVs. In addition, evidence of early SMC apoptosis was
emonstrated. Of particular relevance here is evidence presented
hat anoikis, or apoptosis, which is induced by the loss of integrin-
ediated cellular attachments, participates in the process of SMC
ttrition as the aneurysm develops. This, of course, makes sense
ecause extracellular matrix remodeling and its attendant changes
f cellular matrix interactions are universal features of aortic
neurysm development.
I have 4 questions: Your extracellular protein assessments were
onducted by immunohistochemical techniques. Elastin was not
ncluded in these results but is known to cause significant autofluo-
escence in these studies. How did you correct for this phenome-
on when you were assessing the other proteins?
Dr Della Corte. Thank you, Dr Ikonomidis. My coworkers
rom the biomorphology department used to pre-tract tissues with o
8 The Journal of Thoracic and Cardiovascular Surgery ● Januaoluidine blue solution and then they used a very selective green
lter for fluorescence microscopy to obviate elastin autofluores-
ence.
We have already published our preliminary results with ECM
rotein assessment using both immunohistochemistry and Western
lot, which is not affected by elastin autofluorescence, and the
esults of the two methods were highly consistent.
Dr Ikonomidis. Second question: Your data suggest that SMC
poptosis is primed and occurs early in the course of aneurysm
evelopment. However, in the later phase of aneurysm develop-
ent, you demonstrate an increase in SMC density. How do you
xplain these findings and did you examine fibroblast profiles as a
econd resident cell within the aortic aneurysm wall?
Dr Della Corte. We didn’t look at other resident cell types in
his study, and this may be an interesting point for future research.
owever, both the evidence of smooth muscle cell loss in an early
hase of dilation with bicuspid valves and that of an increase in
mooth muscle cell density in aneurysms compared to small dila-
ions (resulting in near-normal cell density) have been already
eported in two different studies by other authors. Here we have
ried to suggest a common interpretation for those two findings in
he light of cell-matrix interactions. Cell-matrix signaling may be
esponsible for early apoptosis with the anoikis mechanism, as we
ave demonstrated it, but also, in the later phase of aneurysm
evelopment, the effect of increased morphogenetic pro-survival
roteins, like fibronectin and tenascin, may explain smooth muscle
ell density increase.
Dr Ikonomidis. Were you able to stratify these data relative to
he degree of aortic stenosis?
Dr Della Corte. We tried to compare subgroups of patients
ith different degrees of valve stenosis, but no difference in aortic
all changes emerged. However, we expected such results, be-
ause other factors may be important besides the degree of aortic
alve stenosis, as for example the time duration of valve disease.
Dr Ikonomidis. Last, have you related any of your changes to
rofiles of known protease systems such as MMPs?
Dr Della Corte. We observed a greater decrease in collagen in
AV compared with TAV patients, and this may be consistent
ith the increase in MMP-2 expression that is quite unique to the
AV setting, or at least greater in BAV than in TAV patients.
Similarly, our finding of increased tenascin and fibronectin
xpression may be consistent with the decrease in MMP-3 that
our group has demonstrated in the setting of bicuspid aortopathy.
owever, we should keep in mind that protein amount is the result
f a fine balance between production and degradation of proteins.
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